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TITLE OF THE INVENTION 
[0001] Method For Manufacturing A Sealed Temperature Probe And Probe Thus 
Manufactured 

BACKGROUND OF THE INVENTION 
5 [0002] The present invention relates to temperature probes of electric type, and in particular 
to a method for manufacturing a sealed probe as well as to a probe manufactured according to 
said method. 

[0003] It is known that a temperature probe of electric type consists of an insulated cable 
including one or more pairs of conducting wires suitable to transmit the electric signals coming 
10 from a sensor member soldered at the end of said wires. For a correct and reliable operation of 
the probe it is essential that the sensor be perfectly insulated from the environment. To this 
purpose, the probe terminal where the wires are soldered to the sensor must be sealed onto the 
insulated cable so as to achieve a continuity of insulation. 

[0004] In known probes this sealing is carried out in two ways, namely through a resin 
15 covering or through an overmoulding of the sensor with the same thermoplastic material of 

which the outer sheath of the cable is made (or with another material compatible therewith, i.e. 

capable of melting and mixing therewith). 

[0005] In the first case the resin covering does not guarantee a perfect long-term sealing 

when the probe undergoes repeated thermal cycles, in particular when it is used for 
20 measurements in cold environments. In fact, since it is a material having a thermal expansion 

coefficient different from that of the cable sheath a detachment is inevitably reached. This 

implies the possibility that the condensate forming on the cable penetrates the probe terminal 

causing a malfunctioning. 

[0006] In the second case this problem is overcome in that by using the same material there 
25 is achieved a perfect sealing thanks to the fusion of the covering with the cable sheath. 

However even this solution has various drawbacks given by the difficulty of moulding the 
covering. 

[0007] First of all, the standards require the insulating covering of the sensor to have an 
established minimum thickness and in order to have an adequate certainty that said minimum 
30 value is achieved it is necessary to mould a covering of a significantly greater thickness. This 
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results from the fact that the sensor is very small and light and the wires to which it is soldered 
are flexible, whereby it can easily move from the central position inside the mould upon 
injection of the thermoplastic material. The greater thickness should thus compensate for a 
possible eccentricity of the sensor, which is also limited as far as possible through complicated 
injection balancing systems and by keeping the covering as short as possible. 
[0008] As a consequence, the probe thus manufactured necessarily has a terminal of short 
length and a diameter greater than the minimum which could be achieved according to the 
standards, and it requires the use of complicated and expensive moulding systems. Moreover, 
this solution still does not allow to have the absolute certainty that the thickness is as required. 

fOOO^j =-A-frtrthpr drawback stem<L &a m th o fact that in order ta - nh tain a do u ble insularity 

with two layers of different material and/or colour it is necessatyJo^any^uTaHouble 
moulding. This obviously implies hi^ip^costs^HaT^ther increase in diameter. The present 
invention relates-te-temperature probes of electric type, and in particular to a method for 




llf flrtlirinc a fl^ fll ffri probf* a s wpH to a probe manufactured affording tfr flnid TTl^thH ■ 



15 1 0010] It is known that a tcmporaturc prob e of el e ctric typo oonaioto of an insulated cable y 

including one or more pairs of conducting wires suitable to transmit the electric signals coding 
from a sensor member soldered at the end of said wires. For a correct and reliable operation of 
the probe it is essential that the sensor be perfectly insulated from the environpa€nt. To this 
purpose, the probe terminal where the wires are soldered to the sensor mw^t be sealed onto the 

20 insulated cable so as to achieve a continuity of insulation. j< 

[0011] In known probes this sealing is carried out in two^ays, namely through a resin 
covering or through an overmoulding 6f tlile sensor witiKme same thermoplastic material of 
which the outer sheath of the cable is made (or w#h another material compatible therewith, i.e. 
capable of melting and mixing therewim>^^^\ 

25 [0012] In the first case the resin cpvering does riot guarantee a perfect long-term sealing 
when the probe undergoes repeap^themfel cy^s, in particular when it is used for 
measurements in cold environments. In fact, since it is a material having a thermal expansion 
coefficient different from that of the cable sheath a detachment is inevitably reached. This 
implies the possibility that the condensate forming on the cable penetrates the probe terminal 

30 causing a m^ftactioning. 

[0013] / fa the second case this problem is overcome in that by using the same material there 
is achieved a perfect sealing thanks to the fusion of the covering with the cable sheath. 
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However even this solution has various drawbacks given by the difficulty of moulding 
covering. 

[0014] First of all, the standards require the insulating covering of the ssfisor to have an 
established minimum thickness and in order to have an adequate certjality that said minimum 
5 value is achieved it is necessary to mould a covering of a significantly greater thickness. This 
results from the fact that the sensor is very small and lighted the wires to which it is soldered 
are flexible, whereby it can easily mov^effbrn the cenb^l position inside the mould upon 
injection of the thermoplastic material Thejgre^r thickness should thus compensate for a 
possible eccentricity of the sensor, whioh iralsoftmited as far as possible through complicated 
10 injection balancing systems and by kedpmg the covering as short as possible. 

[0015] As a consequence, ti^^rob^t^s^fianufactured necessarily has a terminal of short 
length and a diameter greater than the minimum which could be achieved according to the 
standards, and it requires the use of complicated and expensive moulding systems. Moreover, 
this solution stiU^aoes not allow to have the absolute certainty that the thickness is as required. 
1 5 [0016] /A further drawback stems from the fact that in order to obtain a double insulation 
witlj/two layers of different material and/or colour it is necessary to carry out a double 
ilding. Thi s-eb viuusly iniyliesiiigliei costs and a furth e r i n c r ea se4n-ffetmeter: — 

BRIEF SUMMARY OF THE INVENTION 
[0017] Therefore the object of the present invention is to provide a probe and a 
20 manufacturing method which overcome said drawbacks. This object is achieved by introducing 
the sensor, prior to the overmoulding step, into a covering element which assures the required 
minimum thickness. 

[0018] A first fundamental advantage of the present invention is therefore that of obtaining 
a probe in which the minimum thickness of the sensor insulating covering is guaranteed, and 

25 furthermore without requiring complicated injection balancing systems. 

[0019] A further advantage stems from the fact that the probe thus obtained has a terminal 
of the smallest diameter possible which can also be longer without implying any manufacturing 
difficulty. In other words, there is greater freedom in the choice of the terminal size. 
[0020] Still another advantage is given by the possibility of easily obtaining a double 

30 insulation with different layers through a single manufacturing step and without an excessive 
increase in diameter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
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[0021] The foregoing summary, as well as the following detailed description of preferred 
embodiments of the invention, will be better understood when read in conjunction with the 
appended drawings. For the purpose of illustrating the invention, there is shown in the 
drawings embodiments which are presently preferred. It should be understood, however, that 
5 the invention is not limited to the precise arrangements and instrumentalities shown. 
[0022] In the drawings: 

[0023] Fig.l is a partial longitudinal sectional view of the terminal of a probe according to 
the invention, in a first embodiment thereof; and 

[0024] Figs.2, 3, 4 and 5 are views similar to the preceding view of other four embodiments 
10 of the present probe. 

DETAILED DESCRIPTION OF THE INVENTION 
[0025] With reference to said figures, there is seen that a probe according to the invention 
conventionally includes a cable C provided with an outer insulating sheath G which encloses at 
least a pair of conducting wires F, insulated in turn by respective inner sheaths P, which end 

15 with an exposed length where a sensor S is soldered. 

[0026] The novel aspect of the present probe is the presence of a covering element into 
which sensor S is introduced prior to the injection moulding of the thermoplastic material M. In 
practice, the covering element is then fused together with material M to form a single body with 
sheath G, so as to assure a perfect sealing. 

20 [0027] In the embodiment of fig. 1 , the simplest, the covering element consists of the end 
portion of the outer sheath G which is pushed forward. In other words, sensor S is first soldered 
to wires F, then sheath G is slid along the inner sheaths P until it encloses sensor S; finally the 
probe terminal is placed in the mould and material M is injected to fill the end portion of sheath 
G and form a closure plug. 

25 [0028] This simple and effective solution has however some limits, namely that sensor S 
has a size smaller than the inside diameter of sheath G and that the latter has a thickness equal 
to or greater than the required minimum thickness of the insulating covering. Moreover it is 
obvious that such a solution is not applicable in the case of cables without outer sheath G, i.e. in 
case there are only the two sheaths P (possibly joined or not). 

30 [0029] In order to overcome said limits the covering element may be a separate member, 
i.e. essentially a tube extending at least sufficiently to enclose sensor S and the exposed length 
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of wires F, such as tube N in fig.2, but which can even be sufficiently long as to slip on cable C, 
as tube L in fig. 3. 

[0030] In practice, sensor S is introduced into the covering tube prior to being placed in the 
mould, which then retains the tube in position during the injection of material M. The blocking 
of the tube can be achieved in various ways, the simplest being an interference between the tube 
and the mould, e.g. using a tube of oval cross-section in a mould of circular cross-section or 
vice versa (this blocking requirement is obviously absent in the first embodiment described 
above). 

[0031] Moreover, it is clear that in this case material M extends up to externally coating the 
end portion of sheath G so as to achieve a perfect sealing between the tube and the sheath 
thanks to the fusion of said two elements into a single body. In this regard, it should be noted 
that the tube may be either of the same material of sheath G or of another material compatible 
therewith, as previously said for material M. 

[0032] The use of a separate tube as covering element makes possible to easily obtain a 
multiple insulation with two or more different layers, as shown in figs.4 and 5. In fact, by 
applying the same method described above it is sufficient to use a tube with at least two layers 
consisting of an outer material (N f ; L') and an inner material (N": L") coupled so as to form a 
single element. In this way the increase in diameter of the probe terminal is the smallest 
possible in compliance with the standards. 

[0033] Tfr^TrnrkHre^ th at , thoug h fig s sho w a cable provided with an o ute?-shgafe 

G, what said above also applies to the above-mentioned case of a cable proyided~with the 
individual sheaths P only. Furthermore it is clear that shapes^iz^Sand materials of the above- 
described elements (in particular of tubes N, L) may-freely change according to the specific 
needs of the application for which the prot>e-is intended. For example, the inner material (N"; 
L") of a two-layer tube could also.btfnot compatible with material M, since it is sufficient to 
have the compatibility ofthe outer material (N ? ; L') enclosing it. With reference to said figures, 
there is seen that a probe according to the invention conventionally includes a cable C provided 
with an outei^msulating sheath G which encloses at least a pair of conducting wires F, insulated 
in luntdy respective inner sheaths P, which end with an exposed length where a sensor S is 

|0034] — The nuvul aspect o f thorpTyoent - probe io the - preoonGO of a oovcring - c l cmcnt - jn t g 
which sensor S is introduced prior to^e injectjsaji^tt^ thermoplastic material M. In 
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practice, the covering element is then fused together with material M to form a single body 1 
sheath G, so as to assure a perfect sealing. 

[0035] In the embodiment of fig.l, the simplest, the covering element consists of th£ end 
portion of the outer sheath G which is pushed forward. In other words, sensor S is first soldered 
to wires F, then sheath G is slid along the inner sheaths P until it encloses sensor S; finally the 
probe terminal is placed in the mould and material M is injected to fill the endyportion of sheath 
G and form a closure plug. 

[0036] This simple and effective solution has however some limits, namely that sensor S 
has a size smaller than the inside diameter of sheath G and that the latjer has a thickness equal 
10 to or greater than the required minimum thickness of the insulating^overing. Moreover it is 

obvious that such a solution is not applicable in the case of cables without outer sheath G, i.e. in 
case there are only the two sheaths P (possibly joined or not). 

[0037] In order to overcome said limits the covering element may be a separate member, 
i.e. essentially a tube extending at least sufficiently io enclose sensor S and the exposed length 
15 of wires F, such as tube N in fig.2, but which cpn /vej^he-s^fficiently long as to slip on cable C, 
as tube L in fig.3. 

[0038] In practice, sensor S is introduced iWthe covpfing tube prior to being placed in the 
mould, which then retains the tube in positio^urin^me injection of material M. The blocking 
of the tube can be achieved in various waygf thesamplest being an interference between the tube 
20 and the mould, e.g. using a tube of ovaLcross-secIon in a mould of circular cross-section or 
vice versa (this blocking requiremeqns obviously absent in the first embodiment described 
above). 

[0039] Moreover, it is clea/that in this case material M extends up to externally coating the 
end portion of sheath G so^s to achieve a perfect sealing between the tube and the sheath 
25 thanks to the fusion ofsaid two elements into a single body. In this regard, it should be noted 
that the tube may be/either of the same material of sheath G or of another material compatible 
therewith, as previously said for material M. 

[0040] The use of a separate tube as covering element makes possible to easily obtain a 
multiple insulation with two or more different layers, as shown in figs.4 and 5. In fact, by 
30 applying4he same method described above it is sufficient to use a tube with at least two layers 
consisting of an outer material (N'; L ! ) and an inner material (N M : L") coupled so as to form a 
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single element. In this way the increase in diameter of the probe termin^l-isihe smallest 
possible in compliance with the standards. ^.^^^ 

[0041] It should be noted that mough figs.2^h6w a cable provided with an outer sheath 
G, what said above also applies ta the^Q^e-mentioned case of a cable provided with the 
5 individual sheaths P only. Furtl*e™?bre it isjclear that shapes, sizes and materials of the above- 
described elements (inpaf^cular (Mtube^/N, L) may freely change according to the specific 
needs of the application for which tne probe is intended. For example, the inner material (N"; 
L") of aptfo-layer tube could also be not compatible with material M, since it is sufficient to 

4*fl*cglh ^compatibilitv of the o u te r ma terial (NP; LP ex\c\c^ x^^ 

10 [0042] It will be appreciated by those skilled in the art that changes could be made to the 
embodiments described above without departing from the broad inventive concept thereof. It is 
understood, therefore, that this invention is not limited to the particular embodiments disclosed, 
but it is intended to cover modifications within the spirit and scope of the present invention as 
defined by the appended claims. 
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